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PREFACE 


e 

This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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Bellwood  Dam:  NDI  I. 
Owner : 

State  Located: 
County  Located: 
Stream : 

Inspection  Date: 
Inspection  Team; 


D.  No.  PA-00524 

Blair  Gap  Water  Authority 
Pennsylvania  (PennDER  I.  D.  No.  7-3) 


Blair  (jlsT  X/^C 

Bells  Gap  Run  ^ 

17  May  1979 


GAI  Consultants,  Inc. 

Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  the  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
good  condition. 

The  size  classification  of  the  facility  is  intermediate 
and  the  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  spillway 
design  flood  for  this  facility  is  the  Probable  Maximum  Flood 
(PMF) .  Results  of  the  hydrologic  and  hydraulic  analysis 
indicate  that  the  facility  is  capable  of  accomodating  about 
51  per  cent  of  the  PMF  without  overtopping  the  embankment. 

As  a  result,  the  spillway  is  deemed  inadequate,  but  not 
seriously  inadequate. 

It  is  recommended  that  the  owner: 

a.  Have  the  embankment  crest  accurately  surveyed  and 
infill  any  low  spots  to  restore  the  crest  to  the  design 
elevation  1366.0  feet. 

b.  Repair  all  joint  spalls  in  concrete  surfaces  of 
the  spillway. 

c.  Provide  a  means  of  controlling  flow  at  the  inlet 
ends  of  the  outlet  conduits. 

d.  Observe  the  wet  areas  located  immediately  below 
the  downstream  toe  between  the  gatehouse  and  spillway  and 
address  them  in  future  inspection  reports. 
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e.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In 
addition,  a  formal  warning  system  should  be  implemented 
providing  detailed  procedures  to  protect  the  lives  and 
property  of  downstream  residents  and  provisions  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of 
unusually  heavy  precipitation. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAiM  INSPECTION  PROGRAM 
BELLWOOD  DAM 

NDI#  PA-524,  PENNDER#  7-3 
SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Bellwood  Dam  is  an  earth 
and  rockfill  embankment  approximately  1300  feet  in  length, 
including  spillway,  with  a  measured  height  of  61  feet  and  a 
top  width  of  about  20  feet.  Both  the  upstream  and  down¬ 
stream  face  are  protected  by  stone  fill.  The  embankment 
contains  a  cut-off  trench  and  concrete  cut-off  wall  keyed 
into  rock  along  the  entire  length.  In  addition,  grouting 
was  conducted  along  3-foot  centers  below  the  cut-off  wall. 

The  facility  is  served  by  a  concrete  chute  spillway 
with  an  ogee-shaped  weir  and  a  crest  length  of  100  feet 
located  at  the  right  abutment.  In  addition,  the  facility  is 
equipped  with  a  36-inch  diameter  cast  iron  pipe  blowoff  line 
and  a  16-inch  diameter  cast  iron  pipe  supply  line,  both 
controlled  by  gate  valves  housed  in  a  masonry  structure  at 
the  downstream  tee  of  the  embankment.  A  6-inch  diameter 
line  off  the  supply  line  provides  a  continuous  flow  for 
downstream  requirements. 

b.  Location.  Bellwood  Dam  is  located  on  Bells  Gap 
Run  in  Antis  Township,  Blair  County,  Pennsylvania.  The  dam 
is  about  3-1/2  miles  from  the  confluence  of  Bells  Gap  Run 
and  the  Little  Juniata  River.  The  community  of  Bellwood  is 
located  about  3  miles  downstream  of  the  dam.  The  dam  and 
reservoir  are  contained  on  the  Blandburg  and  Altoona, 
Pennsylvania,  7.5  minute  U.S.G.S.  topographic  quadrangles 
(see  Appendix  G) .  The  coordinates  of  the  dam  are  N  40° 

37.4'  and  W  78°  22.4’  . 


c.  Size  Classification.  Intermediate  (61  feet  high, 
1730  acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Blair  Gap  Water  Supply  Company 

Box  20  Greenwood  Road 
Altoona,  Pennsylvania  16602 

f.  Purpose .  Water  Supply. 

g.  Historical  Data.  The  original  Bellwood  Dam  was 
designed  by  C.  W.  Knight  of  Rome,  New  York  and  was  constructed 
in  1902.  The  embankment  was  780  feet  long  and  24  feet  high, 
impounding  65  million  gallons.  The  embankment  suffered  from 
extensive  leakage  and  required  grouting  in  1914.  The  original 
spillway  was  inadequately  sized  and  the  embankment  was  almost 
overtopped  during  the  flood  of  March  17,  1936.  An  80-man 
work  force  was  credited  with  saving  the  facility  from  fail¬ 
ure  by  sandbagging  the  crest.  Subsequently,  the  spillway 

was  enlarged  to  prevent  a  reoccurrence  of  overtopping. 

In  1945,  the  Blair  Gap  Water  Supply  Company  applied  for 
a  permit  to  renovate  the  facility  and  increase  the  storage 
capacity  to  350  million  gallons.  The  design  of  the  new 
facility  was  undertaken  by  Gannett,  Fleming,  Corddry  and 
Carpenter,  Inc.,  of  Harrisburg,  Pennsylvania.  The  plans 
called  for  constructing  a  new  embankment  with  the  existing 
dam  forming  the  upstream  toe.  The  application  was  approved 
and  the  new  facility  was  constructed  by  Mauger  Construction 
Company  of  Bellwood,  Pennsylvania,  under  the  close  scrutiny 
of  state  inspectors  and  the  designer.  Construction  was 
completed  in  December  1946,  and  no  subsequent  major  modifi¬ 
cations  have  since  been  made. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  13.3 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduits  -  Dis¬ 
charge  curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  - 
15,500  cfs  (see  Appendix  C,  Sheet  9). 

c.  Elevation  (feet  above  mean  sea  level) .  The 
following  elevations  were  obtained  through  field  measure¬ 
ments  that  were  based  on  the  elevation  of  the  emergency 
spillway  crest  at  1353.0  feet. 
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Top  of  Dam 

Downstream  Toe  of  Dam 
Maximum  Design  Pool 
Maximum  Pool  of  Record 


Normal  Pool 
Spillway  Crest 
Upstream  Outlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1366  (design) 
1365.1  (field) 

1304  (field) 

Not  known 

June  1972  (actual 

discharge  could 

not  be  estimated) 

1353 

1353 

1308 

1295 

1305 

Not  known 


d.  Reservoir  Length  (feet) . 

Top  of  Dam  3600 

Normal  Pool  2900 


e .  Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

f .  Reservoir  Surface  (acres) . 


Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 

g .  Dam. 

Type 


1730 

1075 

Not  known 


61 

47 

Not  known 


Zoned  earth  and 
rockfill  with  cut¬ 
off  trench  and  con¬ 
crete  cut-off  wall. 


Length 


Height 


1200  feet  (excluding 
spillway) . 

61  feet  (field 
measured  -  crest 
to  downstream  toe) . 

20  feet 

2H:1V 


Top  Width 
Upstream  Slope 
Downstream  Slope 


3 


Upper  2H : IV 
Lower  2-l/2H:lV 


Zoning 


Impervious  Core 

Cutoff 


Grout  Curtain 


h.  Diversion  and 
Regulating  Tunnels. 

i.  Spillway. 

Type 

Crest  Elevation 
Crest  Length 

j .  Outlet  Conduit. 
Supply  Pipe 


Central  portion 
consists  of  rolled 
impervious  fill; 
downstream  sections 
consist  of  rolled 
coarse  fill  with 
downstream  rock  toe 
(see  Figure  3)  . 

Central  portion  is 
rolled  impervious 
fill  with  cut-off 
trench  to  rock. 

20-foot  wide  cut¬ 
off  trench  to  rock 
with  concrete  cut¬ 
off  wall  keyed 
into  rock  and  extend¬ 
ing  about  5  feet 
above  original 
ground  line. 

Grout  holes  on 
3-foot  centers 
extending  through 
cut-off  wall. 

Depth  into  rock 
varies  from  25 
to  50  feet. 


None 


Uncontrolled  rein¬ 
forced  concrete 
chute  with  ogee¬ 
shaped  crest  at 
right  abutment. 

1353.0  feet 

100  feet 


16-inch  diameter 
cast  iron  pipe. 
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Blowoff  (drain) 
Conduit  Lengths 

Closure  and 
Regulating  Facilities 

Access 


36-inch  diameter 
cast  iron  pipe. 

Approximately  330 
feet  from  inlet  to 
valves  in  gate 
house. 


Controlled  by  gate 
valves  near  down¬ 
stream  toe  (see 
Figure  6) . 

Gate  house  acces¬ 
sible  from  down¬ 
stream  toe  of 
dam. 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  for  any  aspect  of  the 
facility.  Design  drawings  for  both  the  original  and  present 
facility  are  available  from  PennDER  files.  Narratives 
detailing  the  design  features  and  some  of  the  contract 
specifications  are  also  contained  in  PennDER  files. 

b.  Design  Features. 

1.  Embankment .  Contract  drawings  and  review 
reports  by  PennDER  predecessors  indicate  that  the  existing 
embankment  is  a  rolled  earth  and  rockfill  structure  with  the 
original  dam  incorporated  into  its  upstream  toe.  The  dam 
has  a  length  of  1300  feet  along  the  crest,  including  the 
spillway,  a  maximum  height  of  61  feet  and  a  top  width  of  20 
feet.  The  downstream  face  has  a  slope  of  2-l/2H:lV  from  the 
base  to  elevation  1334.0  and  a  2H:1V  slope  above  this  level. 
The  upstream  slope  is  2H:1V  from  the  base  of  the  original 
embankment  to  elevation  1334  (top  of  original  embankment) . 

A  15-foot  berm  is  then  indicated  above  which  the  slope 
continues  at  2H:1V  to  the  new  crest  level  at  elevation 
1366.0.  The  upstream  face  is  protected  by  a  stone  fill 
riprap  2.5  feet  thick;  whereas  the  downstream  face  is  pro¬ 
tected  by  stone  fill  varying  in  thickness  from  1  foot  at  the 
top  of  the  dam  to  2  feet  at  the  base.  The  downstream  toe 
consists  of  a  stone  fill  having  a  width  of  28  feet.  A  cut¬ 
off  trench,  with  a  base  width  of  20  feet  and  1H:1V  side 
slopes,  was  excavated  to  rock  along  the  embankment  centerline. 
A  concrete  cut-off  wall  having  a  top  width  of  1  foot  was 
keyed  into  rock  along  the  entire  trench.  The  cut-off  wall 
thickness  at  the  top  of  rock  was  2.5  feet  and  the  key  was 
3.5  feet  thick.  One  half-inch  round  dowels,  5  feet  in 
length  and  spaced  on  18-inch  centers,  were  used  to  secure 
the  top  of  the  wall  to  the  key.  Three-inch  pipes  on  3-foot 
centers  were  set  in  the  cut-off  wall  to  provide  for  drilling 
and  grouting  of  the  foundation.  The  top  of  the  cut-off  wall 
extends  about  5  to  7  feet  above  the  original  ground  line. 
Records  indicate  that  grout  holes  were  extended  from  25  to 
50  feet  into  the  underlying  bedrock.  The  central  and  up¬ 
stream  portions  of  the  new  structure  are  composed  of  rolled 
impervious  fill.  The  soil  portion  of  the  embankment  extend¬ 
ing  upstream  from  a  line  on  a  1H:1V  slope  from  the  crest  to 
the  rock  face  is  rolled  coarse  earth.  Both  rolled  sections 
were  placed  in  6-inch  lifts  and  compacted  with  6  passes  of  a 
sheepsfoot  roller.  Proper  moisture  content  was  to  be 
achieved  by  sprinkling,  as  necessary. 
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2. 


Appurtenant  Structures. 


a)  Intake  Tower.  A  drawing  of  the  original 
dam  (dated  1901)  indicates  that  a  circular  intake  tower  is 
located  at  the  upstream  toe  of  the  dam  having  a  total  height 
of  about  15  feet.  Water  company  personnel  stated  that  the 
low  level  intake  of  the  tower  was  sealed  in  1974  and  that 
water  now  enters  the  tower  from  about  15  feet  above  the 
invert  (presumably  through  the  top) . 

b)  Conduits.  Two  conduits  pass  through  or 
under  the  embankment.  A  36-inch  diameter  blowoff  originates 
upstream  of  the  intake  tower  and  was  extended  through  the 
new  embankment  to  a  vault  located  adjacent  to  the  gate  house 
(see  Photograph  10) .  The  line  then  extends  about  100  feet 
downstream  from  the  vault  where  it  discharges  into  a  con¬ 
crete  lined  channel  (see  Photograph  11) . 

The  supply  line  orginates  in  the  intake  tower  as  a  24- 
inch  diameter  cast  iron  pipe.  During  the  embankment  renova¬ 
tion  in  1945,  this  line  was  reduced  to  a  16-inch  diameter 
cast  iron  line  extending  to  the  new  gate  house  (see  Figures  2 
and  4)  . 


c)  Gate  House  and  Valves.  The  gate  house 
is  a  concrete  block  structure  that  contains  control  valves 
and  water  treatment  equipment  (see  Photograph  10  and  Fig¬ 
ure  6) .  The  valve  system  consists  of  six  16-inch  diameter 
gate  valves  and  two  screen  pots  for  regulating  the  supply 
line.  Three  6-inch  diameter  valves  are  available  for  pro¬ 
viding  minimum  downstream  flow  requirements. 

The  blowoff  line  is  regulated  via  a  36-inch  diameter 
gate  valve  located  in  the  vault  adjacent  to  the  gate  house. 

d)  Spillway.  The  spillway,  located  at  the 
right  abutment,  is  a  rectangular  concrete  chute  with  an 
ogee-shaped  crest  100  feet  in  length  (see  Photograph  5) . 
Contract  drawings  and  PennDER  reports  indicate  that  the 
crest  section  is  supported  on  two  vertical  reinforced  con¬ 
crete  walls  (one  being  an  extension  of  the  cut-off  wall) 
approximately  38  feet  high  and  founded  in  rock.  Compacted 
fill  was  placed  between  and  on  each  side  of  the  walls  to 
achieve  the  desired  spillway  level. 

The  channel  length  is  about  625  feet  and  discharges 
into  the  natural  streambed  (see  Photographs  5  and  6) .  The 
channel  width  varies  from  100  feet  at  the  crest  to  70  feet 
at  the  discharge  end. 
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c.  Design  Data  and  Procedures. 

1.  Embankment.  Thirteen  core  borings,  varying 
in  depth  from  21  to  45  feet,  were  drilled  along  the  center- 
line  of  the  proposed  embankment  to  determine  the  nature  of 
the  underlying  materials.  These  borings  indicated  a  soil 
mantle  of  gravelly  clay  varying  in  thickness  from  11  to  26 
feet  which  was  underlain  by  shales  and  sandstone  (see  Figure 
3) .  Evaluation  of  these  cores  indicated  that  considerable 
and  careful  grouting  of  the  foundation  would  be  required  to 
control  seepage. 

No  calculations  or  design  reports  are  available  rela¬ 
tive  to  the  actual  embankment  design,  however. 

2 .  Appurtenant  Structures. 

a)  Outlet  Works.  No  design  data  are 
available  concerning  the  intake  tower,  conduits,  or  related 
facilities . 

b)  Spillway.  No  calculations  or  design 
data  are  available  concerning  the  hydrologic  and  hydraulic 
aspects  of  the  spillway  design.  Structural  aspects  of  the 
spillway  design  are  depicted  on  Figure  5  and  discussed  in 
the  state  permit  review  report.  Spillway  concrete  was 
originally  specified  for  2500  psi,  28-day  strength.  This 
design  strength  was  criticized  in  the  state  permit  review 
report.  However,  the  author  felt  that  the  mix  would  actu¬ 
ally  yield  3000  psi  concrete.  Field  tests  during  construc¬ 
tion  confirmed  his  opinion. 


2 . 2  Construction  Records. 

Construction  progress  reports,  correspondence,  grouting 
details,  and  concrete  cylinder  test  results  are  contained  in 
PennDER  files.  This  data  indicates  that  close  construction 
control  was  exercised  by  state  inspectors  and  the  designer. 


2 . 3  Operating  Records. 

No  pool  level,  rainfall,  or  discharge  records  are 
available  for  the  facility.  Weekly  reports  relative  to 
maintenance,  valve  adjustments,  and  water  supply  data  are 
prepared  and  are  available  from  the  owner. 
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2 . 4  Other  Investigations. 

State  inspection  reports  are  available  for  the  years 
1948,  1952,  1964,  1972,  and  1976  from  PennDER  files. 


2 . 5  Evaluation. 

Contract  drawings,  a  state  permit  review  report,  and 
construction  related  correspondence  indicate  that  the  exist¬ 
ing  facility  was  designed  in  accordance  with  accepted  engi¬ 
neering  practice.  Construction  was  monitored  by  both  state 
inspectors  and  the  designer  on  a  full-time  basis. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  general  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  in  good  condition. 

b.  Embankment.  The  visual  inspection  indicates  that 
the  embankment  is  in  good  condition  and  well  maintained. 

Two  wet  areas  were  observed  below  the  downstream  toe  between 
the  spillway  and  gate  house.  The  smaller  of  the  two  areas 
(about  2  to  3  feet  in  diameter)  is  located  about  140  feet  to 
the  left  of  the  gate  house.  The  larger  area  is  triangular 
shaped  (40  by  100  feet)  located  adjacent  the  toe  of  the 
embankment  and  spillway  wall  slopes  (see  Photograph  9) .  No 
measureable  flow  was  observed  in  either  area.  A  rough 
survey  performed  during  the  field  inspection  indicates  that 
the  short  embankment  section  to  the  right  (west)  of  the 
spillway  is  approximately  0.9  foot  below  the  design  top  of 
dam  and  thus  reduces  the  effective  spillway  capacity. 

c.  Appurtenant  Structures. 

1.  Outlet  Works.  Visible  parts  of  the  outlet 
works  (gate  house,  valves,  and  discharge  structures)  were 
all  found  to  be  in  good  condition.  The  intake  tower  and  the 
supply  line  are  submerged.  The  blowoff  valve  was  operated 
in  the  presence  of  the  inspection  team  (see  Photographs  10 
and  11) .  Valves  and  screen  pots  in  the  gate  house  appear  to 
be  in  good  condition  although  the  valve  chamber  contained  2 
to  3  feet  of  standing  water  due  to  a  recent  sump  pump  fail¬ 
ure. 


2.  Spillway.  The  overall  condition  of  the 
spillway  is  good  (see  Photographs  5  and  6) .  Differential 
movement  of  wingwall  sections  has  caused  spalling  at  two 
joints  (see  Photographs  7  and  8) .  Moderate  scaling  and  a 
few  minor  spalls  were  observed  over  about  40  percent  of  the 
ogee  crest. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  heavily  forested  with  steep  slopes  (see  Photo¬ 
graph  4) .  No  signs  of  slope  distress  were  observed. 

e.  Downstream  Channel.  The  spillway  discharges  into 
Bells  Gap  Run,  a  braided  stream  in  a  quarter  mile  wide 
floodplain  with  steep  confining  slopes.  Approximately  1400 
feet  from  the  spillway  the  stream  passes  under  a  bridge 
structure  (see  Photograph  10)  that  provides  access  to 
several  dwellings  located  along  the  west  wall  of  the  valley. 
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The  dwellings  are  thought  to  be  above  flood  level;  however, 
the  bridge  structure  was  destroyed  during  the  flood  of  June, 
1972.  Approximately  5000  feet  from  the  dam  is  the  community 
of  Roots,  Pennsylvania,  containing  a  sportman's  club  and 
several  permanent  dwellings  immediately  adjacent  to  the 
stream  channel  which  could  possibly  be  affected  by  high 
flows  from  the  impoundment.  The  number  of  persons  possibly 
affected  is  estimated  at  20  but  could  vary  depending  on  the 
time  of  year. 

One  mile  further  downstream,  Bells  Gap  Run  enters  the 
community  of  Reightown  and  eventually  discharges  into  the 
Little  Juniata  River  at  the  south  end  of  the  community  of 
Bellwood,  Pennsylvania.  Due  to  the  potential  for  damage  and 
loss  of  life,  the  hazard  classification  of  the  facility  is 
considered  to  be  "high." 


3 . 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  good.  Wet  areas,  which  should  be  visually  assessed  on  a 
regular  basis,  were  noted  just  beyond  the  embankment  toe 
along  the  right  abutment.  Some  concrete  deterioration  that 
should  be  repaired  (particularly  spalling  along  joints)  was 
noted.  The  short  section  of  embankment  to  the  right  (west) 
of  the  spillway  is  low  by  approximately  one  foot.  The 
levels  should  be  verified  by  an  accurate  survey  and  remedial 
measures  implemented.  As  there  are  no  upstream  controls  on 
the  outlet  conduits,  provisions  should  be  made  to  block  the 
conduit  intakes  in  the  event  of  a  leak  or  rupture  of  the 
conduit  within  the  embankment. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

The  manager  of  the  water  company  stated  that  under 
normal  operating  conditions  the  supply  valves  and  the  6-inch 
diameter  discharge  line  (which  provides  continual  downstream 
flow)  are  open.  The  blowoff  line  is  opened  every  spring  to 
clear  out  sediment.  The  facility  is  otherwise  self-regulating. 


4 . 2  Maintenance  of  Dam. 

The  facility  is  maintained  on  an  unscheduled  basis.  A 
weekly  report  is  prepared  on  the  operation  and  maintenance, 
primarily  dealing  with  water  supply  aspects. 


4 . 3  Maintenance  of  Operating  Facilities. 

See  Section  4.2  above. 

4 . 4  Warning  Systems. 

No  formal  warning  system  is  in  effect;  however,  the 
owner  currently  is  attempting  to  develop  a  plan  in  conjunc¬ 
tion  with  the  local  Civil  Defense  and  neighboring  communities. 


4 . 5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  avail¬ 
able  for  the  facility  although  weekly  records  of  operation 
and  maintenance  (if  performed)  are  prepared.  No  formal 
warning  system  exists  but  the  owner  is  attempting  to  formu¬ 
late  a  plan  in  conjunction  with  the  Civil  Defense  and 
neighboring  communities.  Formal  manuals  are  recommended  to 
ensure  continued  maintenance  and  safety.  Provisions  for 
around-the-clock  surveillance  during  periods  or  unusually 
heavy  precipitation  should  be  included  in  the  warning  system. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

Other  than  design  drawings,  no  design  data  are  available 
for  the  existing  facility. 


5 . 2  Experience  Data. 

The  owner's  manager  stated  that  except  for  the  storm  of 
June,  1972,  the  maximum  discharge  observed  since  1957  was 
about  3  inches  over  the  spillway.  No  data  were  obtained 
during  the  1972  storm  as  the  personnel  dispatched  to  the 
facility  were  hindered  by  flooding  of  main  access  roads. 


5 . 3  Visual  Observations. 

Based  on  visual  observations,  the  spillway  is  in  good 
condition  requiring  only  minor  maintenance.  No  conditions 
were  observed  that  indicated  the  system  could  not  operate 
satisfactorily  during  a  flood  event. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 

Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army  Corps,  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabilities 
of  the  program  are  briefly  outlined  in  the  preface  contained 
in  Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
the  procedures  and  guidelines  contained  in  tha  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investi¬ 
gations,  the  Spillway  Design  Flood  (SDF)  for  Bellwood  Dam  is 
the  Probable  Maximum  Flood  (PMF) .  This  classification  is 
based  on  the  relative  size  of  the  dam  (intermediate) ,  and 
the  potential  hazard  of  dam  failure  to  downstream  develop¬ 
ments  (high) . 
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b.  Results  of  Analysis.  Bellwood  Dam  was  evaluated 
under  near  normal  operating  conditions.  That  is,  the  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
1353.0  feet  with  the  low-level  blowoff  conduit  closed.  In 
addition,  it  was  assumed  that  the  usually  discharging  6-inch 
diameter  downstream  supply  line  was  also  non-functional  for 
the  purpose  of  analysis,  since  the  capacity  of  the  supply 
line  is  insignificant.  The  design  reservoir  capacity  curve 
was  available  and  used  to  obtain  potential  storage  values 
for  elevations  up  to  1360  feet.  The  spillway  is  a  concrete 
lined  chute  channel  with  flows  controlled  by  a  free  overflow 
ogee-crested  weir  section.  All  pertinent  engineering  cal¬ 
culations  relative  to  the  evaluation  of  this  facility  are 
provided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Bellwood  Dam  could  accommodate  only  about  51  percent  of  the 
PMF  prior  to  overtopping  of  the  embankment  (Appendix  C, 

Summary  Input/Output  Sheets,  Sheet  D) .  The  peak  PMF  (SDF) 
inflow  of  approximately  31,000  cfs  was  slightly  attenuated 
by  the  discharge/storage  capabilities  of  the  dam  and  reservoir 
such  that  the  resulting  peak  PMF  outflow  was  about  30940  cfs 
(Summary  Input/ Output  Sheets,  Sheets  B  and  D) .  Under  the 
PMF,  the  embankment  was  overtopped  for  approximately  6.8 
hours,  with  a  maximum  depth  of  inundation  equal  to  about  2.5 
feet  above  the  low  top  of  dam  elevation  of  1365.1  feet 
(Summary  Input/Output  Sheets,  Sheet  D) . 

If  the  embankment  crest  was  regraded  and  made  level  to 
the  design  elevation  of  1366.0  feet,  the  facility  could 
accommodate  about  60  percent  of  the  PMF  prior  to  overtopping 
of  the  dam  (Summary  Input/Output  Sheets,  Sheet  D) . 


5.6  Spillway  Adequacy. 

Although  Bellwood  Dam  could  not  accommodate  its  SDF 
(the  PMF) ,  the  possible  downstream  consequences  of  embankment 
failure  due  to  overtopping  were  not  evaluated.  Breaching 
analysis  of  the  dam  was  not  performed  in  accordance  with 
ETL-1110-2-234 ,  since  the  facility  can  safely  pass  a  flood 
of  at  least  1/2  PMF  magnitude.  Since  Bellwood  Dam  cannot 
accommodate  a  PMF  size  flood,  its  spillway  is  considered  to 
be  inadequate,  but  not  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 • 1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  appeared  to  be  in  good  condition.  No  signs  of 
slope  distress  or  seepage  through  the  embankment  face  were 
observed.  Minor  settlement  was  noted  across  the  dam  crest. 
The  largest  measured  settlement  was  approximately  0.9  feet 
below  the  design  crest  elevation  of  1366.0.  A  survey  is 
recommended  and  the  crest  should  be  regraded  to  the  design 
elevation.  Two  wet  areas  were  noted  immediately  below  the 
embankment  toe  between  the  spillway  and  gate  house.  These 
areas  should  be  observed  and  addressed  in  future  inspections. 

b.  Appurtenant  Structures. 

1.  Outlet  Works.  The  outlet  works  are  in  good 
condition.  The  blowoff  valve  was  operated  in  the  presence 
of  the  field  team  and  all  other  operating  mechanisms  are 
reported  to  be  functional.  No  means  of  controlling  flow  at 
the  inlet  is  available  and  should  be  provided. 

2.  Spillway.  The  spillway  is  in  good  condition. 
Several  spalls  were  observed  on  the  wingwalls  and  the  ogee 
crest  which  should  be  repaired. 


6 . 2  Design  and  Construction  Techniques. 

A  review  of  available  information  contained  in  PennDER 
files  indicate  that  the  facility  has  been  designed  in  ac- 
cprdance  with  modern  accepted  engineering  practices  while 
nothing  of  unusual  note  was  reviewed  that  would  create 
suspicion  as  to  the  integrity  of  the  applied  construction 
techniques . 


6 . 3  Past  Performance. 

No  formal  records  of  past  performance  are  available 
from  the  owner;  however,  information  contained  in  PennDER 
files  reports  no  deficiencies  in  the  overall  performance  of 
the  facility.  Conversations  with  the  manager  of  the  water 
company  indicated  that  during  the  last  major  flood  in  June 
1972,  access  to  the  facility  was  hampered  by  downstream 
flooding  of  major  access  roads.  No  damage  to  the  facility 
was  reported. 
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6 . 4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suffi¬ 
cient  to  withstand  minor  earthquake  induced  dynamic  forces. 
However ,  no  investigations  or  calculations  were  performed  to 
confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational  history, 
and  available  engineering  data  suggest  that  the  facility  is 
adequately  maintained  and  in  good  condition. 

Hydraulic  and  hydrologic  calculations  indicate  the 
facility  is  capable  of  passing  and/or  storing  approximately 
51  percent  of  the  PMF  without  overtopping  the  embankment. 

As  the  facility's  hazard  rating  is  "high",  the  present 
spillway  is  assessed  as  being  inadequate,  but  not  seriously 
inadequate. 

Deficiencies  associated  with  the  facility  include: 

1)  minor  settlements  across  the  embankment  crest;  2)  joint 
spalls  in  the  channel  walls  and  crest  of  the  spillway; 

3)  wet  areas  located  immediately  beyond  the  downstream 
embankment  toe  between  the  gate  house  and  spillway;  and  4) 
lack  of  a  means  of  flow  control  at  the  inlet  ends  of  the 
outlet  conduits. 

b.  Adequacy  of  Information.  The  available  informa¬ 
tion  is  considered  adequate  to  make  an  accurate  Phase  I 
assessment  of  the  facility. 

c.  Urgency.  The  recommendations  listed  below  should 
be  implemented  as  soon  as  practical. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  considered  necessary  at  this 
time. 


7. 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Have  the  embankment  crest  accurately  surveyed  and 
infill  any  low  spots  to  restore  the  crest  to  the  design 
elevation  1366.0  feet. 

b.  Repair  all  joint  spalls  in  concrete  surfaces  of 
the  spillway. 

c.  Provide  a  means  of  controlling  flow  at  the  inlet 
ends  of  the  outlet  conduits. 
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51  percent  of  the  PMF  without  overtopping  the  embankment. 

As  the  facility's  hazard  rating  is  "high",  the  present 
spillway  is  assessed  as  being  inadequate,  but  not  seriously 
inadequate . 

Deficiencies  associated  with  the  facility  include: 

1)  minor  settlements  across  the  embankment  crest;  2)  joint 
spalls  in  the  channel  walls  and  crest  of  the  spillway; 

3)  wet  areas  located  immediately  beyond  the  downstream 
embankment  toe  between  the  gate  house  and  spillway;  and  4) 
lack  of  a  means  of  flow  control  at  the  inlet  ends  of  the 
outlet  conduits. 

b.  Adequacy  of  Information.  The  available  informa¬ 
tion  is  considered  adequate  to  make  an  accurate  Phase  I 
assessment  of  the  facility. 

c.  Urgency .  The  recommendations  listed  below  should 
be  implemented  as  soon  as  practical. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  considered  necessary  at  this 
time. 


7.2  Recommendations/Remedial  Measures. 


It  is  recommended  that  the  owner: 

a.  Have  the  embankment  crest  accurately  surveyed  and 
infill  any  low  spots  to  restore  the  crest  to  the  design 
elevation  1366.0  feet. 

b.  Repair  all  joint  spalls  in  concrete  surfaces  of 
the  spillway. 

c.  Provide  a  means  of  controlling  flow  at  the  inlet 
ends  of  the  outlet  conduits. 


d.  Observe  the  wet  areas  located  immediately  below 
the  downstream  toe  between  the  gate  house  and  spillway  and 
address  them  in  future  inspection  reports. 

e.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In 
addition,  a  formal  warning  system  should  be  included  providing 
detailed  procedures  to  protect  the  lives  and  property  of 
downstream  residents  and  around-the-clock  surveillance  of 

the  facility  during  periods  of  unusually  heavy  precipitation. 
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SIZE  OF  DRAINAGE  AREA:  18.3  sc 

ELEVATION  TOP  NORMAL  POOL:  1353 


STORAGE  CAPACITY:  1075  acre-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL: 


STORAGE  CAPACITY: 


ELEVATION  MAXIMUM  DESIGN  POOL: 


STORAGE  CAPACITY: 


ELEVATION  TOP  DAM:  1366  STORAGE  CAPACITY:  1730  acre-feet 


SPILLWAY  DATA 


CREST  ELEVATION:  1353 _ 

TYPE:  uncontrolled  concrete  chute  with  ogee-shaped  crest 

WIDTH:  100  feet  at  weir  crest _ 

LENGTH:  625  feet _ 

SPILLOVER  LOCATION:  right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  none  _ _ 


OUTLET  WORKS 


TYPE :  36-inch  diameter  C.I.P.  blowoff  line _ 

LOCATION:  HO  feet  (inlet  to  valves  in  gate  house) 


ENTRANCE  INVERTS: 


EXIT  INVERTS: 


1308 


1295 


EMERGENCY  DRAWDOWN  FACILITIES:  valved  at  the  gate  house 
HYDROMETEOROLOGICAL  GAGES 

TYPE:  none _ 

LOCATION:  — _ 

RECORDS :  — _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  not  known _ 
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Miscellaneous  Water  treatment  equipment  contained  within  gate  house  (aeration 

chlorination,  and  water  softening  equipment). 
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PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge ( s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph ( s)  through  the 
reservoir . 

c.  Development  of  a  failure  hydrograph (s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation(s)  of  the  failure  hydrograph (s)  for  each  location. 
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Engineers  •  Geologists  •  Planr- 
Environmental  Specialists 
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Geology 


Bellwood  Dam  is  located  on  the  Allegheny  Front  in  a 
deeply  incised  valley  of  Bells  Gap  Run  in  the  Appalachian 
Mountain  Section  of  the  valley  and  Ridge  Province  of 
Pennsylvania.  The  dam  and  reservoir  lie  entirely  in  Blair 
county  just  west  of  the  community  of  Bellwood. 

The  sedimentary  rock  strata  in  the  immediate  area  dip 
gently  to  the  northwest  and  strike  in  a  southwest-northeast 
direction.  No  major  structural  features  other  than  the 
Allegheny  Front  Escarpment  occur  in  the  vicinity  of  the  dam. 

Outcropping  rock  strata  in  the  area  are  predominantly 
of  Pennsylvanian,  Mississippian  and  Devonian  age.  Pennsyl¬ 
vanian  age  strata  consisting  of  the  Pottsville  Group  occupy 
the  highest  elevations  in  the  upper  reaches  of  the  Bells  Gap 
Run  watershed.  Mississippian  age  strata  represented  by  the 
Mauch  Chunk  Formation  and  Pocono  Group  and  Devonian  age 
strata  represented  by  the  Catskill  Formation  and  undifferen¬ 
tiated  Marine  Beds  outcrop  in  the  valley  wall  of  Bells  Gap 
Run.  Strata  immediately  underlying  the  dam  and  contained  in 
both  abutments  in  the  Catskill  Formation  of  Devonian  age. 

Bells  Gap  Run  is  a  first  order  tributary  of  the  Juniata 
River.  This  stream  rises  in  the  high  plateau  west  of  the 
Allegheny  Front.  Below  the  reservoir.  Bells  Gap  Run  becomes 
a  braided  stream  with  a  one  quarter  mile  wide  floodplain. 

The  braided  stream  pattern  suggests  a  thick  deposit  of  silt, 
sand,  clay  and  gravel  alluvium  flooring  the  valley. 

Soil  and  rock  borings  secured  prior  to  constructing  the 
embankment  indicate  a  gravely  clay  alluvium  11  to  25  feet  in 
thickness  underlying  the  embankment  and  spillway.  Underlying 
the  alluvium,  core  borings  indicate  gray  sandstone  and/or 
red  shale.  These  strata  are  most  likely  Catskill  strata  of 
Upper  Devonian  age. 


^Lohman,  Stanley  M.  "Groundwater  in  Southcentral  Pennsylvania. 
Pennsylvania  Geologic  Survey,  Bulletin  W5,  Harrisburg,  Penn¬ 
sylvania,  1938. 
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